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Studies from the Institute of Pathology
CASE XII-A3727 (BA112).
CONGENITAL HEART DISEASE WITH
BACTERIAL ENDOCARDITIS
CLINICAL HISTORY.
THE. patient was a boy of sixteen years. On admission to hospital he gave a history
of "heart trouble" since birth. This was chiefly manifested by breathlessness on
exertion. He had always been of a blue colour. He had been twice in hospital in
the last year with swelling of ankles and face. Four weeks ago he took a sudden
severe "crushing feeling" in his chest which was accornpanied by abdominal pain.
When the pain passed off he felt very weak and vomited frequently. Since this
episode he had been breathless without exertion and had transient attacks of
vertigo, and a few days before admission his ankles began to swell.
There was nothing relevant in the family history. His bowels were regular, but
he ate and slept pporly. The amount of urine passed had diminished.
On examination he was very cyanosed and a little breathless. There was marked
cedema of the feet, ankles, and sacral region. His fingers showed clubbing. The
pulse-rate was 120, was regular, and its volume and tension fair. The apex-beat
of the heart was forceful and diffuse, and was palpable in the fifth intercostal space
five inches from the middle line. By percussion the heart was found to be enlarged
to the right of the sternum. Oin auscultation there were presystolic and systolic
murmurs at the apex, and a systolic murmur in the pulmonary area. The blood-
pressure was 110 systolic, 50 diastolic.
In the chest there was dulness at both bases, with diminished breath-sounds
and vocal resonance. A fluid thrill was felt in the abdomen. The spleen and liver
were easily palpable. No signs of disease were found in the other systems.
The day following admission one and a half pints of. clear fluid was aspirated
from the right pleural sac. A radiograph showed bilateral pleural effusions and
transverse enlargement.of the heart to the right. A blood-count showed 5,310,000
red cells and 11,100 white cells per cubic millimetre. Spectroscopic examination
of the blood revealed no abnormal pigments such as methaemoglobin. The urine
contained a trace of albumen throughout the illness, and the temperature ranged
between 970 and 99°F.
After the first week in bed the oedema cleared up slightly, but in the next three
weeks it grew steadily worse. The cyanosis was persistent. During this time a
notable feature was the changing character of the murmurs in the heart. A systolic
thrill became palpable at the apex and an aortic diastolic bruit was heard. All
the murmurs varied greatly in intensity. from day to day. On the twelfth day it
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a troublesome non-productive cough and complained of difficulty in swallowing
solid foods. On examination of his throat, numerous small petechial haemorrhages
were seen on the soft palate. He became increasingly dyspnceic and cyanosed, the
cedema became generalised, and he died in his sleep four weeks after admission
to hospital.
POST-MORTEM.
TIhe body is that of a rather stout youth. There is no evidence of under-
development. Post-mortem rigidity is present in neck, arms, and trunk. The skin
of the entire body is livid, except in the middle line over the chest andl abdomen.
The impression of stoutness is aucentuated by cedema of feet, ankles, legs, scrofum,
penis, sacrum, abdominal and chest walls, neck and face. There' is very marked
clubbing and cyanosis of all fingers and toes. There is no genit4l or axillary hair.
Body cavities.-The peritoneal cavity contains about a gallon of brownish-
coloured ascitic fluid. The pericardial sac contains a large excess of clear amber-
coloured fluid. With the heart it occupies most of the anterior part of the chest
cavity, lying transversely in the mid-line. Both pleural sacs-contain a great excess
of clear brownish fluid.
Heart.-The heart is globular in shape and enlarged. It weighs 161 ounces.
The epicardium is smooth and contains many small petechial hgemorrhages. There
appears to be only one arterial trunk arising from the ventricles. The vene cavee
and right auricle are tensely dilated with blood. The right auricular appendage is
also dilated so as to form part of the general cavity of the auricle. The wall of
the appendage shows several small dark red swellings in the muscle a half to one
centimetre in diameter. These have the appearance of recent haemorrhagic infarcts.
The endocardium is smooth. The tricuspid ring admits four fingers easily and is
dilated. The tricuspid valves are thin and translucent. At one point on the
ventricular aspect of the posterior cusp near its free margin there are several
small rough pink sessile vegetations.
The right ventricle is dilated and hypertrophied, the wall being one and a half
centimetres thick. The papillary muscles, columnac carneae, and moderator band
are hypertrophied. The myocardium is dark brownish red in colour and feels firm.
At one point in the cut surface near the apex there are-several small dark red
areas about one centimetre in diameter with irregular sharply demarcated edges.
They have the appearance of recent infarcts. One papillary muscle shows a firn
irregular greyish white area about the same size which is a healed infarct. The
endocardium is smooth. The pars membranacea of the interventricular septum
is absent, leaving an opening 1.8 centimetres in diameter between the two
ventricles. The aortic opening sits astride the deficient septum, and the vessel
arises as much from the right ventricle as the left. The conus arteriosus is
markedly hypertrophied. From it opens a very narrow pulmonary artery which
lies in front of the aorta at a lower level than normal. There are two pulmonary
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diaphragm with a small central aperture. The free margins of the cusps are
covered with small rough reddish pink fibrinous vegetations. The diameter of the
main pulmonary artery is 1.5 centimetres and the walls are very thin, like those
of a vein. The vessel divides into right and left branches in the normal manner.
The ductus arteriosus is closed.
The left auricle is very small, being about four centimetres in diameter. The
endocardium is smooth and pink. The foramen ovale is closed. There is no
hypertrophy of the muscle, and the auricular appendage is free from clot. The
mitral valve admits two fingers easily and is slightly dilated. The cusps are thin,
smooth, and translucent. The left ventricle is not dilated nor hypertrophied. The
muscle is equal in thickness to that of the right ventricle, being 1.5 centimetres
across. It is brownish red in colour and firm. The endocardium is smnooth, thin,
and transparent. The aortic valves are three in number. They are covered
especially on their ventricular surface by masses of firm, pale-yellow, partly-
calcified, cauliflower-like vegetations. The result is an almost complete aortic
stenosis. The lumen of the aorta above the valves appears wider than normal.
The wall is of normal thickness. The coronary arteries arise from the anterior
and left posterior sinuses of Valsalva and appear grossly normal.
Lungs.-Both lungs are smaller than normal and similar in appearance. The
pleura is purple in colour, and is thin and translucent. The lower lobes are
collapsed and non-crepitant. The upper lobes are mostly air-containing. On
section, the lower lobes are dark red in colour, in contrast to the brownish pink
of the air-containing portions. Some oedema fluid exudes from the cut surface
on squeezing. There is no consolidation. The bronchial mucosa is congested.
The hilum lymph nodes are not enlarged.
Liver.-The liver weighs three pounds. It is enlarged and feels very firm. The
capsule is smooth and very dark brown in colour. The gall-bladder is small. Its
walls feel thick, soft, and oedematous. The cavity contains thin yellow bile and
a fine sediment of black granular pigment stones. On section, the liver lobular
pattern is distinct. The central parts of the lobules are dark brownish red in
colour and run together to form the nutmeg pattern of chronic venous congestion.
The peripheral parts are pale yellow. At many points throughout the liver sub-
stance, but especially just beneath the capsule, there are large irregular sharply
demarcated areas which are very dark red and show no pattern. They vary in
diameter from one to three centimetres, and some are confluent. They are quite
firm and similar in consistency to the surrounding tissue. They appear to be
h-emorrhagic infarcts.
Spleen.-The organ is enlarged, weighs one pound nine ounces, and feels very
firm. The capsule is smooth and dark red in colour. At each pole there is a
rough thickened white area, beneath which the splenic tissue is very hard. On
section, these are seen to overlie irregularly - shaped yellow areas of infarction
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greyish red in colour and hard. The remaining pulp is dark red and firm. The
malpighian bodies are small and the trabeculke prominent. The cut edge is straight.
Kidneys.-The left kidney weighs eight ounces. It i.s slightly enlarged and feels
firm. The capsule is smooth and strips easily, leaving a smooth dark brown
surface. On section, the cortex and medulla are even and sharply demarcated.
At one point, however, there is a depression in the surface beneath which the
cortex is deficient. The pyramids are dark reddish brown and congested. The
pelvic mucosa is smooth and slightly injected. The ureter is normal. The right
kidney is essentially similar to the left. There are no gross infarcts.
Adrenals.-These are not enlarged. They feel firm. On section, the cortex is
two millimetres thick and. light yellow in colour. The medulla is greyish brown.
Both the glands are similar.
Bladder and prostate.-These show no lesion.
Alimentary tract.-The stomach mucosa is dark red and congested, especially
at the pyloric end. The duodenal mucosa is also congested. The small and large
bowel show no abnormality, apart from slight redness of the mucous coat.
Pac)creas,.-The pancreas is normal in size and is evenly firm. Its ducts are
patent, and on section the acinar tissue is pink.
Neck organs.-The larynx, trachea, and cesophagus show no gross lesion. The
thyroid gland is. normal in size, soft, and dark brown in colour. On section, the
acinar pattern is regular. The aorta is thin-walled and elastic. The intima is free
from atheroma.
BACTERIOLOGY.
Cultures taken from the heart's blood and spleen were sterile.
MICROSCOPICAL EXAMINATION.
Heart.-The subepicardial fat round the left coronary artery contains a small
haemorrhage. Scattered throughout the myocardium of both ventricles there are
innumerable small infarcts of varying age. Some show groups of muscle fibres
completely replaced by fibrous tissue. Other more recent ones consist of collections
of lymphocytes and polymorphonuclear leucocytes lying among hydropic muscle
fibres containing faintly staining nuclei. These are the so-called Bracht-Wachter
bodies. A third type shows various stages of organisation. They consist of
numerous newly-formed capillaries filled with red blood-cells in a loose fibroblastic
connective tissue infiltrated with lymphocytes and large mononuclears. These are
the red areas seen naked eye. Several small arterioles contain fibrin thrombi. There
are no Aschoff bodies nor signs of healed rheumatism.
The mitral valve is normal. The aortic valve is covered by large irregular
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tissue, which is remarkably free from inflammatory cells. No organisms are seen
in'this section. The pulmonary valve presents a similar appearance. The valve
itself is very much thicker than normal. It is composed of slightly cedematous
fibrous tissue and contains no muscle fibres.
Lungs.-The pleura is not thickened. Throughout both- lungs there are large
areas of collapse of the alveoli. The septal walls lie close together with little or no
space between. Adjacent areas of aerated alveoli show compensatory emphysema.
A high proportion of the small arteries and arterioles contain recanalised thrombi.
Hart's elastin and van Gieson's stain show these vessels to be made up of several
small- channels lined by endothelium and fibrous tissue inside a single internal
elastic lamina'. The majority of the thrombi are of considerable age, but one or
two-still contain unorganised fibrin.
Liver.-This shows chronic venous congestion and hoemorrhagic infarction. In
the central zones of the lobules the sinusoids are dilated and the intervening liv'er
cells thinned and atrophied. Some lobules show haemorrhage round the central
vein, and large mononuclear cells containing inge-sted iron pigment are present.
In the infarcted areas the portal tracts and a few liver cells in their immediate
vicinity have survived. The rest of the liver tissue is replaced by red blood
corpuscles and Kiupffer cells lying in a collapsed reticulum. Swollen nuclei of the
remnants of bile ducts and central veins are still apparent, and there are many
mononuclear phagocytic cells filled with iron pigment. Several branches of the
portal vein in the infarcted area are occluded by organised thrombi, some of which
are recanalised. These are obviously older than the infarcts.
Gall-bladder.-The muscle and mucous coats are widely separated by cedema
fluid sparsely infiltrated with lymphocytes.
Spleen.-The pulp is congested and the sinusoidal endothelium prominent. There
is an increase in fibrous tissue between the sinusoids. There are several large areas
of infarction. These consist of central areas of structureless necrotic material with
h.emorrhagic margins. Their age varies, and there are corresponding degrees of
encapsulation by fibrous tissue. One contains much altered blood pigment, and
there are many large mononuclear cells filled with haemosiderin at the edges.
Several trabecular veins near the infarcts contain organised and fibrinous thrombi.
Kidney.-A small area of recent infarction in one kidney shows the outlines of
dead glomeruli and tubules surrounded by red blood-cells in the interstitial tissue.
The corresponding occluded arteriole lies at the edge of the area and contains a
mass of fibrin. An older infarct just beneath the capsule shows hyaline glomeruli
surrounded by fibrous tissue infiltrated with lymphocytes. The capsule over this
depressed scar is 'thickened by fibrous tissue. Glomerular capsules and tubutles
near the infarcts show pink-staining albuminous fluid in their lumina. In scattered
glomeruli there are structureless infarcted capillary loops, and some show adhesions
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and collecting, contain as well as albumen, clumps of polymorphonuclear leuco-
cytes, desquamated epithelial cells, and red blood-cells from embolic lesions higher
up the nephron. There are also some granular and hyaline casts. A few small
arterioles contain fibrin thrombi, some of which are organisedl and recanalised.
Adrenials.-All blood-vessels are congested, and there is a small hemorrhage
in the peri-adrenal fat.
Stonach.-The mucosal capillaries are acutely congested.
Pancreas.-The islets of Langerhans are normal. At the periphery of the
lobules the acinar cells are very small and atrophic, while in the centre round the
islets they are quite normal. The vessels between the lobules are congested, and
one or two arterioles contain fibrin thrombi. The (lucts are normal. The pancreas
shows the changes of chronic venous congestion.
Ihe other organs shoow nothing of significance.
ANATOMICAL DIAGNOSIS:
Congenital morbus cordis; tetralogy of Fallot:
Subacute bacterial enclocarditis aortic, pulmonary, and tricuspidl valves:
Infarction of heart, liver, spleeni, kidney
Focal embolic nephritis
Organised and recent fibrin thrombi in arteries of lungs, kidney, pancreas
Organised and recenlt thrombi in branclhes of portal and radicles of splenic veins:
Chronic venous conigestion lungs, liver, spleeni, pancreas:
Bilateral hydrothorax, hvdropericardium, ascites, subcutaneous cedema:
Aktelectasis both lungs.
COMMENTARY.
rhe case is an example of bacterial endocarditis associated with congenital
anomalies of the heart. No blood cultures were made during life, and, as often
happens, the cultures taken at post-mortem were sterile. There is little doubt,
however, from the non-septic nature of the embolic lesions and from the age and
character of the vegetations that the endocarditis is of the subacute bacterial
variety. This is usually caused by an organism of lowV pathogenicity, such as the
streptococcits viridans. Before such an organism can produce endocarditis, it
must gain access to the bloodstream, and the heart-valve must be in a susceptible
conditiotn.
WVith regard to the first of these conditions, it has been shown that teeth
extractions (Okell and Elliott, 1935), tonsillectomy, and even biting or chewing
in the presence of pyorrhoea or apical tooth abscess are often accompanied by
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of the mouth, mostly the viridans and other non-virulent strains of streptococcus,
and hlcrnophilus parai4fluenzce. They may require special methods of culture for
their isolation. The0organism and its source in this case are unknown.
The common predisposing condition of the heart-valves is healed or active
rheumatic fever. The present case is an interesting example of the other, more
rare, type of abnormality, namely a congenital defect in development. Both
healthy and defective valves may be attacked'by the ordinary pyogenic organisms,
with the production of acute or malignant bacterial endocarditis.
The patient had suffered all his life from cyanosis and attacks of breathlessness
on exertion. These are the cardinal symptoms of congenital heart disease. The
lesions found in the heart were
1. Stenosis and hypoplasia of the pulmonary artery (with bicuspid pulmonary
valve).
2. Patent interventricular septum.
3. Hypertrophy of the right ventricle.
4. Dextroposition of the aorta.
These findings constitute the classical tetralogy recognised by Fallot in 1888.
It is one of the commonest forms of congenital disease of the heart.
Ihe manner of development of the cardiac defect is as follows: At one s'tage
the embryonic heart consists of one auricle, one ventricle, and the bulbus cordis.
By a process of longitudinal septum formation in each of these cavities, the adult
state of right and left auricle, right and left ventricle, and pulmonary artery and
aorta respectively is attained. A spiral twisting of the bulbus through 180° also
occurs, so that the pulmonary artery moves forward and to the right to arise from
the right ventricle, and the aorta backwards and to the left to arise from the left
ventricle. It will be readily seen that failure of one or other of the processes of
septation and torsion can result in a wide range of abnormalities. In the present
case torsion has occurred, so that the relative position of the great vessels is
normal. There has, however, been a deviation of the bulbar septum to the right.
The effects of this are threefold, namely, formation of a narrow pulmonary artery,
with a wide dextroposed aorta, and failure of the bulbar septum to meet the
ventricular septum. There is thus a gap in the upper part of the latter, and the
aortic opening sits astride the defect. As a result of the pulmonary stenosis, there
is a rise in pressure in the right ventricle, and dilation followed by hypertrophy of
its muscle. This rise in pressure also helps to prevent the union of the ventricular
and bulbar septa. Because of the communication between the ventricles, the
pressure in each is the same, namely, that of the systemic circulation. It is not
surprising, therefore, that the muscle of the right ventricle hypertrophied till it
equalled that of the left.
There is a shunt of venous blood through the patent interventricular septum into
the left ventricle. This, together with insufficient flow of oxygenated blood fronm
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from birtlh. As a result of the decreased oxygen-saturation of the blood compen-
satory polycyth;emia usually devrelops, wvith an increase in the average diameter of
the red cells and an increased quantity of circulating haemogloDin. The blood was
not fully investigatedl in this case. Clubbing of the fingers and toes was present.
Ihis is a constant accompanimenit of cyanosis due to congenital heart disease. It
is related to the chronic venous congestion wvhich occurs in the nail-beds, where
normally the capillary circulation is very slow. It sometimes develops into hyper-
trophic pulmonary osteoarthropathy. There is often delayed physical development
in these cases. This was only apparenit in the absence of pubic hair at the age
of sixteen, which might have been incidental. Conigenital lesions are sometimes
found in other organs t-han the heart. None xvere present in this case.
The average age at death of patients with the tetralogy of Fallot is 12 years,
but they have been known to live a fairly normal life for sixty years. 'This patient's
cardiac function xvas sufficient to enable him to live for fifteen vears before signs
of failure appeared. There seemed no reason wvhy his heart conldition, which had
not appreciably hindered his physical development, should not have allowx\ed him
to live longer. The clue is found in the fact that his last illness was ushered in
by an acute episode. Eight weeks before death he took a sudden severe crushing
feeling in the chest with abdominal pain, followed by a feeling of weakness, after
which he vomited frequently. This attack was probably a coronary occlusion
produced by emboll from the heart-valves. The presence of large organising
infarcts at the apex of the right ventricle supports this view.
The usual type of congenital lesion on which bacterial endocarditis (levelops is
the bicuspicd aortic valve. In this case the most profuse and therefore oldest
vegetations are on the aortic valve, but it has three cusps. It is probable that
the flow of blood through the patent interventricular septum disturbed the normal
mechanics of closure of the valve. This allowed the deposition of platelet thrombi
upon which, according to Grant's work (1928), circulating bacteria settle and
produce the vegetations. Once established on the aortic valve, the same process
took place on the fleshy, mechanically imperfect bicuspid pulmonary valves. The
vegetations on the tricuspid valve are due to direct implantation from the anterior
aortic cusp through the patent interventricular septum. The absence of pyrexia,
of positive cultures, and of demonstrable organisms in sections of the valves
indicate that the disease was in an abacterial phase. Such phases have been
shown to occur by Libman.
Clinically, the changing character of the cardiac murmurs, the enlarged spleen
at so early a stage of cardiac failure, the coronary attack, and the petechiae on
the soft palate, were all suggestive of endocarditis with embolic lesions. It is
probable that the attacks of vertigo were due to pieces of vegetations entering
the cerebral circulation, resulting in small infarcts. The brain xvas not examined.
The cough which developed is a common accompaniment of congestive heart
failure. It is due to fluid accumulating in the congested bronchi.
134He complained of difficulty in swallowinig. This may have resulted from pressure
oni the cesophagus by the enlarged right chambers of the heart and the hydro-
pericardium. The presence of a slight (legree of heart block indicates that the
conduction system was involvedl at some point by an infarct.
The absence of infarcts in the lungs is explained by the age of tlle thrombi in
the vessels. The fact that most of the emboli are organised and recanalised
indicates that they entered the pulmoniary circulation at a time when there was
no chronic venous congestion of the lungs, which is necessary before infarction
can take place. These lesionis in the lung vessels may have helped to accentuate
the cyanosis by cuttiIng down the vascular bed.
The inifarcts in the heart, spleetn, and kidneys, andl the focal embolic nephritis
are expected results of vegetative en(locar(litis. Ihe lesions are not septic because
the organisms are bathed in the bloodstream by immune bodies in high titre,
which develop during the lonig-conitinued infection.
The presence of organiised and uniorganised thrombi in radicles of the splenic
vein aand of organised thrombi in braniches of the portal vein is more difficult to
interpret. The thrombi in the spleen are near the infarcted areas. It is probable
that, as a result of the infarction and(l the venous congestion, venious thrombosis
(lue to stasis occurredl. A part of this clot in the splenic vein radicle, on breaking
off, would enter the portal circulation and impact in a branch of the portal vein
in the liver. This occludes one of the liver's sources of blood and, aided by the
venous congestion, lays it open to infarction by emboli entering through the
hepatic artery. This has probably been the sequence of events. Infarction of the
liver is comparatively rare and, as in this case, is nearly always h.-emorrhagic. It
is comparable to infarctioni in the lung.
The profuse growth of vegetations on the aortic valve resulted in a virtual
aortic stenosis, accenituating the systolic murmur and thrill of the pulmonary
stenosis. The myocardium, weakenedl by multiple infarcts, could not overcome
thiis mechanical obstructiotn, and heart failure set in. Because of the communi-
cation between the two ventricles, the failure was mainly right-sided. There was
some cedema of the lungs, but the terminal picture was one of systemic chronic
venous congestion. Transudation of fluid of low protein content through the walls
of anox..mic capillaries resulted in oedema and accumulation of fluid in the serous
cavities. Ihe fluid in the pleural sacs presse(d on the lungs, causing widespreadl
collapse of alveoli.
An interesting result of the chronic venous congestion is seen in the pancreas,
an organ which is rarelv affected. The islets of Langerhans and adjacent acini
are quite normal, while the cells of the acinii at the periphery of the lobules are
small and( atrophic. By analogwy with the liver, the islets represent the centre of the
physiological lobule, and lie at the arterial end of the terminal capillaries like the
cells round the portal tracts. The atrophic cells at the outside are at the venous
end of the capillaries at the periphery of the physiological lobule, like the cells
round the central veins in the liver.
13In summary, the case presents an interesting maldevelopment of the heart, upon
which is superimposed a subacufte bacterial endocarditis. Multiple recanalised
thrombi in the lung vessels, infarcts in the liver, and chronic venous congestion
of the pancreas were unusual features among the pathological findings.
T. G. Ma
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REVIEW
DISEASES OF THE NERVOUS SYSTEM, described for Students and Practi-
tioners. By F. M. R. Walshe, O.B.E., M.D., D.Sc., F.R.C.P. Third
Edition. E. & S. Livingstone. 15s.
IN his preface the author modestly claims that "the demand for a third edition of this book within
three years of its first appearance may perhaps be taken to indicate the continued favour with
which it has been received by the circle of readers for whom it is intended: namely that of a
selective presentation of the elements of clinical neurology, rather than that of a complete precis
of the subject or an exhauptive work of reference." He adds that he has declined suggestions to
"include glossaries of eponymous titles and of technical terms, bibliographies at the ends of
chapters and brief accounts of rare diseases." The present reviewer inclines to wish .that Dr.
Walshe had sometimes dipped a little more deeply into the vast reservoir of his neurological
learning and experience, but in this short compass of 338 pages he has given the student the
essentials, the known facts, and the budding neurologist the foundation on which to build his own
structure. These facts are presented in crisp, short, simple sentences without a redundant word,
but older readers will perhaps miss the less restrained pen of F. M. R. W., who wrote neurological
criticisms in "Medical Science Abstracts and Reviews."
Welcome additions to the third edition are brief new sections on ocular movements, the pituitary
hypothalmic complex, infanti!e hemiplegia, sinus thrombosis, and acute poliomyelitis.
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FIG. 3
Spleen, showing healed infarcts at
both poles.Studies from the Institute of Pathology-Case 1 2
FIG. 4
Vegetations on aortic valve. Note fibrous tissue growing into
the base of the fibrin. H.E., X35.
FIG. 5
Lung.-Recanalised arteries showing multiple channels inside
a single internal elastic lamina. Note collapse of surrounding
alveoli. Hart-van Gieson, X70.Studies from the Institute ot Pathology- Case 12
FIG. 6
Kidney, shovinig healed infarct. Note outlines of glomi1eruli in
fibrous scar, lymphocytic infiltration, congestion of capillaries,
and fibrous thickening of capsule. H.E., X70.
FIG. 7
Chronic v-enous congestion of pancreas. Note snmall atrophic
acini at periphery of lobules, normal acini round central islets
of Langerhans. H.E., X90.
Photography bIy Mr. D. McA. Mehaffey.